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The area of peptide and protein chemistry has benefited
tremendously through developments in mass spectro-
metry instrumentation and techniques. New paradigms
have evolved that have improved sensitivity and types
of analyses that can be performed with mass spectro-
metry. This book is written with the objective to provide
a perspective of some of these new developments and
how to apply them to the field of neuropeptide re-
search.
The tone of the book is set by an introductory section
written by Peter Roepstorff, who provides his personal
view of the historical developments in the use of mass
spectrometry for peptide and protein analysis. Besides
this introductory account, the book is divided into four
parts and contains a total of 21 chapters, each written by
users of mass spectrometry, who have described in one
single volume their experience and the methodology
and instrumentation used in their own laboratories for
peptide and protein research.
The first part contains two chapters; both are well-
written and highly informative. The author of the first
chapter is Fred Nyberg, who provides a comprehensive
review on the functional aspects of neuropeptides and
strategies for their identification, purification, and char-
acterization. Chapter 2 provides an excellent account of
mass spectrometry instrumentation, including ioniza-
tion techniques that have made a significant impact in
the area of biomedical science, various types of mass
analyzers, and ion detectors. A short discussion about
tandem mass spectrometry and hybrid instruments is
also included.
The second part of this book focuses on hyphenated
techniques, and includes topics on capillary and nano-
LC/MS (Chapter 3), capillary electrophoresis (CE)/MS
(Chapter 4), nanoESI/MS (Chapter 5), laser-machined
microdevices (Chapter 6), microdialysis micro-ESI-MS
(Chapter 7), biomolecular interaction analysis (BIA)/MS
(Chapter 8), and MALDI-TOF-MS with picoliter sample
handling (Chapter 9). The discussion on coupling of
capillary and nano-LC with mass spectrometry (Chapter
3) is highly informative. Someone interested in the use of
this technique for the analysis of peptides and proteins can
find plenty of practical advice on several aspects of this
technique. Nano-ESI, because of its several distinct advan-
tages, is fast replacing conventional ESI. In Chapter 5, Kast
and Wilm have done an excellent job in describing this
technique and illustrating its applications to sequencing of
neuropeptides.
Another upcoming technology that would make a
difference in the applications of mass spectrometry for
the analysis of biomolecules is fabrication of laser-
machined microdevices. Smith and colleagues have
described their experiences in fabrication of dialysis
chips for desalting biological compounds, IEF chips for
separation of proteins, and high-density micronozzles
for multiplex analysis. One major shortcoming of this
chapter (Chapter 6) is that the usefulness of this tech-
nology is demonstrated through examples of the anal-
ysis of proteins and seems to be out of place with
respect to the theme of the book, viz., the analysis of
neuropeptides. A similar criticism can be made of the
discussion about BIA-MS in Chapter 8. Although a
highly useful technique for studying protein–protein
interactions and for isolating large biomolecules via
affinity interaction on a sensor-active surface, none of
the applications that are described in this chapter per-
tains to neuropeptides. In contrast, the topics covered in
Chapter 7 would directly benefit those engaged in the
field of neuropeptide research. This chapter describes
experimental details of in vivo metabolism of several
neuropeptides and the use of in vivo microdialysis
sampling probe for the analysis of the metabolic prod-
ucts and for endogenously released neuropeptides.
MALDI-TOF-MS with picoliter sample handling can
enhance detection sensitivity and allow analysis of
small sample volumes (such as from a single cell). How
to handle small volumes is the subject of Chapter 9, in
which technical aspects of dispensing small volumes
and MALDI target surface structures and automated
sample platforms suitable for small volume samples are
discussed.
Part 3 contains seven chapters, which give an ac-
count of selected applications of mass spectrometry in
peptide research. A combination of gel electrophoresis,
peptide mapping by MALDI-TOF MS, and database
searching for identification of proteins from mouse
kidney is described in Chapter 10. Several helpful and
practical tips are given in the use of gel electrophoresis
and MALDI-MS for peptide mass mapping of proteins.
Electron-capture dissociation, a relatively new tech-
nique for the analysis of peptides, is discussed in the
next chapter. Synthesis of combinatorial peptide librar-
ies is the topic of Chapter 12. This chapter is somewhat
unusual for a mass spectrometry book. Although aPublished online December 11, 2002
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welcome addition, the merit of this chapter would have
been enhanced if, in addition to synthesis of combina-
torial peptide libraries, strategies for their analysis were
also discussed.
Fourier-transform ion cyclotron resonance (FTICR)-
MS and MALDI-TOF/TOF, a recently developed
MS/MS technology, are both destined to play a major
role in the future in protein and peptide research,
especially in the field of proteomics. These instrumen-
tation and their applications to peptide sequencing are
discussed in Chapters 13 and 15, respectively. Often
peptide sequencing from the mass spectrometry data is
not straightforward. The task, however, can be made
simpler via derivatization of peptides. This aspect is
demonstrated in Chapter 14. Although both N- and
C-terminal reactions have found applications, this chap-
ter provides a review of only positively- and negatively-
charged N-terminal derivatives. The potential of
MALDI-MS for quantitative analytic work is described
in Chapter 16 with neurotensin as an example.
The last part of the book contains five chapters that
illustrate some selected applications of mass spectro-
metry in biosciences. The topics include the analysis of
peptides bound to class I MHC molecules (Chapter 17),
the analysis of neuropeptides in CSF and neural and
neuroendocrine tissues (Chapter 18), nenuropeptide
processing (Chapter 19), measuring neuropeptides with
single cell MALDI-MS (Chapter 20), and study of dy-
namics of cell nucleus/lymphocyte nuclei-associated
peptides and peptidomic aspects (Chapter 21). The
material presented (exact mass and isotopic abundances
of elements, autolysis products of trypsin, information
about post-translational modifications, the masses and
compositions of amino acid residues, a single amino
acid mutation mass shift, and PPG calibration table) in
the appendix is also a valuable asset of this book.
I have a few minor criticisms of this book. Although
the theme of the book is to describe the use of mass
spectrometry in neuropeptide research, only a few
chapters directly discuss this field. In several chapters,
the usefulness of a specific technique is exemplified
with the analysis of proteins, without giving an account
as to how the field of neuropeptides will benefit from
that specific technique. As is usually the case with any
first print, the book is riddled with its share of mis-
spelled words and incomplete sentences. Also, most
references are two years old. Another criticism is about
the index of the book, which is too short for the book of
this size, and thus of very limited use.
Despite these criticisms, this book will be a vital
addition to a mass spectrometry library. The authors
have done an excellent job in introducing the field of
neuropeptides, including their location and function,
and in presenting the state-of-the-art mass spectrometry
techniques that can be applied to the analysis of pep-
tides and proteins. Both newcomers and current users
of mass spectrometry techniques will equally benefit
from this book.
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